Half-site reactivity of an essential thiol group of D-beta-hydroxybutyrate dehydrogenase.
D-beta-Hydroxybutyrate dehydrogenase is a lipid-requiring enzyme, which is a tetramer both in the mitochondrial inner membrane and as the purified enzyme reconstituted with phospholipid. For the active enzyme-phospholipid complex in the absence of ligands, we previously found that reaction with N-ethylmaleimide (at 5 mol/mol of enzyme subunit) resulted in progressive loss of enzymic activity with an inactivation stoichiometry of 1 equiv of sulfhydryl derivatized per mole of enzyme and a maximum derivatization of 2 equiv [Latruffe, N., Brenner, S. C., & Fleischer, S. (1980) Biochemistry 19, 5285-5290]. We now find, in the presence of nucleotide or substrate, that the rate of inactivation is significantly reduced, which indicates that these ligands afford protection of the essential sulfhydryl. Further, in the presence of ligands, the inactivation stoichiometry is 0.5, consistent with half-of-the-site reactivity of the essential sulfhydryl. Thus, at a low ratio of N-ethylmaleimide to enzyme, nucleotide or substrate affords essentially complete protection of the nonessential sulfhydryl from derivatization. The binding characteristics of NADH to both the native and N-ethylmaleimide-derivatized enzyme have been compared by fluorescence spectroscopy. Quenching of intrinsic tryptophan fluorescence of the protein shows that the enzyme, derivatized with N-ethylmaleimide either in the absence or in the presence of NAD+, binds NADH but with a reduced Kd (approximately 50 microM as compared with approximately 20 microM for native enzyme). However, a critical change has occurred in that resonance energy transfer from protein to bound NADH, observed in the native enzyme, is abolished in the N-ethylmaleimide-derivatized enzyme.(ABSTRACT TRUNCATED AT 250 WORDS)